Glucocorticoid (GC) resistance is a severe problem associated with various inflammatory diseases. Previous studies have shown that repeated social stress induces GC resistance in innate immune cells, but the underlying molecular mechanisms have not been fully elucidated. Therefore, the purpose of this study was to examine potential underlying molecular mechanism(s) of repeated social defeat (RSD) stress on GC resistance in splenic macrophages. It was hypothesized that mRNA expression of receptors for GC and nuclear translocating-associated regulators in splenic macrophages would be affected by RSD, and that these changes would be associated with epigenetic modification. The data showed that the mRNA expression of GC and mineralocorticoid receptors were significantly decreased in splenic macrophages by RSD. RSD also induced a significantly decreased mRNA expression in FK506-binding protein 52 (FKBP52), consequently resulting in a significantly increased ratio of FKBP51 to FKBP52. Moreover, DNA methyltransferases 3a and 3b showed a significant decrease in their mRNA expression in the RSD group as did mRNA expression of histone deacetyltransferase 2. The RSD group also showed a significantly reduced quantity of methylated DNA in splenic macrophages. Based on microRNA (miRNA) profiling data, it was determined that RSD induced significantly increased expression of 9 different miRNAs that were predicted to interact with mRNAs of the GC receptor (6 miRNAs), mineralocorticoid receptor (3 miRNAs) and FKBP52 (2 miRNAs). Spearman correlation analysis revealed significantly strong correlations between the expression of 2 miRNAs and their target mRNA expression for GC receptors. Among these miRNAs, we verified direct effects of miRNA-29b and -340 overexpression on mRNA expression of GC receptors in L929 cells. The overexpression of miRNA-29b or -340 in L929 cells significantly reduced LPS-induced overexpression of GC receptors. In conclusion, this study provides evidence that epigenetic regulation, such as DNA methylation and miRNA expression, may play a role in the RSD-induced GC resistance that we have observed in splenic macrophages.
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Introduction
An accumulating body of evidence shows socially stressed individuals are less healthy psychologically and physically (Fagundes et al., 2013; House et al., 1988; Jaremka et al., 2013; Powell et al., 2013; Voorhees et al., 2013) . In addition to the development of mood disorders, chronically stressed individuals respond less well to vaccination, are more susceptible of infectious challenges, and have slower wound healing responses (Gouin et al., 2010; KiecoltGlaser et al., 1995) . These behavioral and physiological alterations are driven by activation of the hypothalamic-pituitary-adrenal (HPA) axis and sympathetic nervous system.
Immune regulation is an important aspect of development of the appropriate immune response to challenge. Cells of the innate and adaptive arms of the immune response express receptors for hormones produced by the HPA axis. Steroid hormone glucocorticoids (GCs) are crucial regulators of inflammation and immunity and exert their effects on target cells mostly through intracellular receptors. Steroids are recognized as effective treatment for many inflammatory and immune diseases (Stratakis et al., 1994; Yang et al., 2012 
